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Introduction

44
Transition metal nitride based quaternary TiAlSiN coatings are attractive candidates 45 as cutting tools, protective and decorative coatings due to their many outstanding properties 46 [1] . In recent years they have seen significant interest as solar selective absorbers for also very important as they are frequently exposed at high temperature atmospheres in air. 
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The synchrotron radiation X-ray diffraction (SR-XRD technique is successfully used 
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To the best of our knowledge, investigations on structural thermal stability and data. In order to investigate the thermal stability of the sputtered films, mechanical hardness M A N U S C R I P T
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of the coatings was tested with the samples before annealing and after being annealed 129 between 500 °C and 800 °C in steps of 100 °C in air atmosphere.
131
The XPS data will reveal information on chemical structure spectra with curve-fitting methods using CASA XPS software (version 2.3.1.5) [32] .
146
The optical properties of the thin film coatings were analysed by measuring the resolution XRD data was acquired at room temperature, 500 °C, 600 °C, 700 °C, and 800 °C.
174
A MYTHEN II microstrip detector system was used to record the high resolution XRD data SiO 2 at the outermost layer of the coating followed by TiO 2 layers (as seen in XPS studies).
201
These nano-sized protective layer formed on the nitride film hinders the diffusion of oxygen at interphase boundaries also predominate to a higher hardness in the films [37, 45] . The elemental compositions of the TiAlSiN coatings were determined via XPS survey 269 scans shown in Fig. 3 . The detailed atomic compositions of these coatings, before annealing 270 and after annealing at 500, 600, 700 and 800 °C, extracted from XPS survey spectra are 271 outlined in Table 3 . The existence of Ti, Al, Si, N, and O were identified following repeated 272 XPS measurements of the deposited films.
273
The results show that annealing significantly affects the elemental compositions of Table 4 . The deconvolution of Al2p spectra ( 
Solar selectivity sputtered TiAlSiN thin films
341
The UV-Vis reflectance spectra of the TiAlSiN coatings before annealing and after 
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The FTIR reflectance spectra of the TiAlSiN thin film coatings before and after 364 annealing are shown in Fig. 10 . The solar absorptance, emittance and their before and after 365 annealing are shown in can prevent oxidization up to 900 °C. This is probably due to the formation of thin dense 432 oxide layers around the surfaces of the films that protects them from being further oxidized.
433
The influence of temperature is not only related to the formation of stable phases and oxygen 434 contamination but also to the morphology and growth mode of the films that it also affects 435 the solar selectivity of the films.
436
Data from XRD are from the bulk substrate/film as the x-rays penetrate through °C the entire thin film consists of oxide and nitride phases as listed in Table 6 . In situ synchrotron radiation XRD were studies show the occurrence of multiple stable phases A high selectivity of 24.63 has been achieved for the coatings annealed at 700 °C Existence of XRD phases were also confirmed by XPS measurements
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At high temperature annealing the mechanical properties of films were governed by the utmost surfaces of the films
